The retention of social memory during long periods of separation, such as hibernation or migration, has not been well documented, despite evidence for long-term social relationships in migrating species or in long-lived sedentary species. We investigated the ability of captive Belding's ground squirrels, Spermophilus beldingi, to remember previously familiar individuals as well as littermates after 9 months of isolation. Before hibernation, young ground squirrels discriminated between odours of familiar and unfamiliar individuals, as shown by greater investigation of a novel individual's odour. The following spring, these yearlings did not respond differentially to odours of previously familiar and unfamiliar individuals, suggesting that memory for familiar conspecifics was lost during hibernation. In contrast, both female and male yearlings continued to discriminate between odours of littermates and previously familiar nonlittermates. Thus, recognition of close kin was maintained during prolonged social isolation, but recognition of familiar, unrelated individuals was not. If re-establishment of familiarity is not costly or if adults rarely interact with the same individuals in successive years, then selection may not favour retention of individual memories of particular conspecifics over the winter. Even though males rarely encounter kin after dispersal, yearling males did recognize their siblings, suggesting that the relative costs of maintaining kin-recognition abilities year-round may be low. Possible mechanisms underlying the formation and maintenance of individual and kin recognition are discussed.
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Repeated social interactions can facilitate the formation and maintenance of long-term relationships, yet memory for individuals during extended periods of separation, such as migration or hibernation, is not well understood. For example, long-term pair bonds in migrating birds may be due to site fidelity (see references in Rowley 1983; Black 1996) rather than recognition of and preference for the same mate year after year. Male hooded warblers, Wilsonia citrina, however, can retain associations between neighbours' songs and their territories during 8 months of overwintering (Godard 1991), suggesting at least a long-term memory for individuals' songs and locations, if not the individuals themselves. Social paper wasps, Polistes metricus, continue to discriminate between nestmates and non-nestmates after an overwintering period of 26 weeks and an additional 99 days of social isolation (Ross & Gamboa 1981 ), but it is not known if they can also discriminate among individual nestmates in the spring. Likewise, Belding's ground squirrels, Spermophilus beldingi, are obligate hibernators that spend about 8 months of each year in social isolation, but it is not known whether animals continue to recognize previously familiar nonkin after hibernation or if they must re-establish familiarity each spring after emergence.
Despite extensive research on the physiology of hibernation (e.g. Lyman & Dawe 1960; Fisher et al. 1967; South et al. 1972) , it is not clear how prolonged torpor influences memory. Short periods of hypothermia or hibernation are thought to minimize interference with memory formation and thus facilitate retention (Mihailovic 1972) . For instance, retention of maze learning by ground squirrels is either unaffected (Mihailovic et al. 1968) or enhanced (McNamara & Riedesel 1973 ) by short periods (c1 month) of hibernation. However, most investigations on the effects of hypothermia on memory have used nonsocial tasks or have focused on nonhibernating species (Mrosovsky 1967), thus limiting generalizations.
Belding's ground squirrels are ideal animals for studying the retention of social memory during hibernation. They are group-living, burrowing rodents that live in alpine and subalpine regions of the western United States (Jenkins & Eshelman 1984) . They are active above ground between April and August and hibernate the remainder of the year. After hibernation, several females (but not
